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(54) Method and apparatus for providing electronic mail services during network unavailability 



(57) The present invention relates to a mobile de- 
vice (200) for use with a wireless data communication 
providing electronic mail services centrally managed by 
a mail server. The mobile device stores electronic mail 
resources in a memory storage device that is persistent 
and not subjected to cache removal processing. The 
mobile device also has a display device (228), which dis- 
plays at least a part of one or more of the electronic mail 



resources, and an electronic mail processor (226) which 
can perform an electronic mail operation with respect to 
the electronic mail resources stored in the memory stor- 
age device even when the wireless data communication 
network is not available to the mobile device. Accord- 
ingly, the mobile device can locally perform locally elec- 
tronic mail services thereby avoiding significant delays 
when the network is unavailable. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to providing elec- 
tronic mail services, and more particularly, to providing 
electronic mail services during network unavailability. 

2. Description of the Related Art 

[0002] Electronic mail (email) is a popular way to com- 
municate with others. Electronic mail systems operate 
to send messages over a network. The network can in- 
clude internal networks and external (e.g., public) net- 
works. An example of an internal network is a corporate 
network, and an example of an external network is the 
Internet. Typically, the electronic mail systems are cor- 
porate wide systems that reside on an internal network 
but also permit coupling to an external network so that 
messages can be exchanged with other electronic mail 
systems. 

[0003] Recently, Internet-based electronic mail sys- 
tems have been developed and implemented to provide 
electronic mail services over the Internet. In such sys- 
tems, there is no internal network because the electronic 
mail system resides on the Internet. The electronic mail 
system has a mail server that interacts with users' net- 
work browsers so that users are able to request elec- 
tronic mail services which are performed by the mail 
server. Typically, the mail server is a Hyper Text Transfer 
Protocol (HTTP) server. 

[0004] These Internet-based electronic mail systems 
have been implemented over wired networks as well as 
wireless networks. The availability of the network deter- 
mines whether a client application (e.g., network brows- 
er) is in communication with the mail server. The client 
application operates on a local machine, whereas the 
mail server operates on a remote machine. In the case 
of wired networks, the local machine is, for example, a 
desktop computer. In the case of wireless networks, the 
local machine is a mobile device. For example, the mo- 
bile device can be a mobile telephone, a personal digital 
assistant (PDA) or a portable computer that has wireless 
access to the mail server. 

[0005] One problem with the conventional electronic 
mail systems is that the operation of client applications 
are very much dependent on availability of their network. 
In other words, when the network is unavailable, the cli- 
ent applications can become "hung", namely stopping 
further processing until a response from a remote server 
via the network is received. The network can be a wired 
network or a wireless network. Unavailability of a wired 
network can be due to high congestion or server failure. 
Unavailability of a wireless network can result from a us- 
er of a mobile device (supporting the client application) 
exceeding the geographic range of coverage. Unavail- 



ability also effectively results from a wireless network 
having high latencies, sporadic connectivity, high con- 
gestion or server failure. Because of the dependency of 
the operation of client applications on the availability of 
5 networks, client applications often have to wait for re- 
sources from a mail server. These wait times are unac- 
ceptably long when the network is unavailable to the cli- 
ent applications. 

[0006] Computers or mobile devices are often provid- 
ed with cache memories that temporarily store previous- 
ly requested and obtained resources from remote serv- 
ers. A cache memory is helpful in reducing the depend- 
ency of the computers or mobile devices on network 
availability. However, the cache memory is only helpful 
when the newly requested resource happens to reside 
in the cache memory. Hence, if the newly requested re- 
source was not previously requested, then the newly re- 
quested resource would not be stored in the cache 
memory. Also, even if the newly requested resource 
were at one point in time stored in the cache memory, a 
reclamation or clean-up algorithm could have removed 
it from the cache memory to provide space for newer 
requested resources. Still further, the cache memory 
has to be relatively large to store all the resources likely 
to be requested. However, mobile devices (particularly 
hand-held mobile devices) need to keep cache memo- 
ries relatively small due to power, cost and space limi- 
tations. 

[0007] In the case of Internet-based electronic mail 
systems, a network browser operates on the computer 
or mobile device to enable access and manipulation 
their electronic mail residing on a mail server over the 
Internet. Since the network browsers often request elec- 
tronic mail resources from remote mail servers over the 
network, the network browsers are particularly sensitive 
to network unavailability (e.g., due to out of coverage, 
high latencies, or sporadic connectivity). Consequently, 
even with a conventional cache memory, it is common 
for network unavailability to induce significant delays for 
the users of network browsers on computers or mobile 
devices. 

[0008] Thus, there is a need for techniques to reduce 
delays faced by users seeking to perform electronic mail 
services with a mail server across a network. 

SUMMARY OF THE INVENTION 

[0009] Broadly speaking, the invention relates to im- 
proved techniques for providing electronic mail services 
across a network. A mail server and its clients commu- 
nicate through the network. Although the mail server 
centrally manages the electronic mail services, the cli- 
ents are able to themselves locally perform certain elec- 
tronic mail services when the network is unavailable. Ac- 
cordingly, clients seeking to perform electronic mail 
services no longer endure significant delays when the 
network is unavailable. The network can be at least tem- 
porarily unavailable for a variety of reasons, including: 
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congestion, out of range, network failure, etc. The net- 
work can be wired or wireless. The invention is particu- 
larly well suited for networks having sporadic connectiv- 
ity, high latencies or excessive traffic. 
[0010] The invention can be implemented in numer- 5 
ous ways, including as a method, a computer readable 
medium, an apparatus, and a system. Several embod- 
iments of the invention are discussed below. 
[0011] As a mobile device for use with a wireless data 
communication network, an embodiment of the inven- 
tion includes: a memory storage device that stores elec- 
tronic mail resources; an electronic mail processor that 
performs an electronic mail operation with respect to the 
electronic mail resources stored in said memory storage 
device, and where the electronic mail operation can be 
carried out at said mobile device even when the wireless 
data communication network is not available to said mo- 
bile device; and a display device that displays at least a 
part of one or more of the electronic mail resources. 
[0012] As a method for interacting with electronic mail 
messages on a mobile device, the mobile device being 
able to communicate with a mail server at least in part 
through a wireless data network, an embodiment of the 
invention includes the acts of: pre-loading electronic 
mail message resources into a storage device of the mo- 
bile device; receiving a request to view an electronic 
mail list; determining whether the electronic mail list is 
available from the storage device of the mobile device; 
receiving the electronic mail list from the storage device 
when the electronic mail list is determined to be availa- 
ble from the storage device of the mobile device; re- 
questing and subsequently receiving the electronic mail 
list from the mail server when the electronic mail list is 
determined not to be available from the storage device 
of the mobile device; and displaying the received elec- 
tronic mail list. 

[001 3] As a method for interacting with electronic mail 
messages on a mobile device, the mobile device being 
able to connect to a remote mail server through a wire- 
less data network, an embodiment of the invention in- 
cludes: displaying an electronic mail list on a display 
screen of the mobile device, the electronic mail list in- 
cluding one or more entries that identify particular elec- 
tronic mail messages; selecting one of the entries of the 
electronic mail list being displayed on the display screen 
of the mobile device; performing an operation on the 
electronic mail message associated with the selected 
entry without delay due to the unavailability of the wire- 
less data network to the mobile device; and asynchro- 
nously sending a notification to the remote mail server 
based on the operation performed on the electronic mail 
message associated with the selected entry when the 
wireless data network is available to the mobile device. 
[0014] As a computer readable medium including 
computer program code for interacting with electronic 
mail messages on a computing device, the computing 
device being able to communicate with a mail server at 
least in part through a data network, an embodiment of 



the invention includes: computer program code config- 
ured to pre-load electronic mail message resources into 
a storage device of the computing device; computer pro- 
gram code configured to receive a request to view an 
electronic mail list; computer program code configured 
to determine whether the electronic mail list is available 
from the storage device of the computing device; com- 
puter program code configured to receive the electronic 
mail list from the storage device when the electronic mail 
list is determined to be available from the storage device 
of the computing device; computer program code con- 
figured to request and subsequently receive the elec- 
tronic mail list from the mail server when the electronic 
mail list is determined not to be available from the stor- 
age device of the computing device; and computer pro- 
gram code configured to display the received electronic 
mail list. 

[0015] As a computer readable medium for interacting 
with electronic mail messages on a computing device, 
the computing device being able to connect to a remote 
mail server through a data network, an embodiment of 
the invention includes: computer program code config- 
ured to display an electronic mail list on a display screen 
of the computing device, the electronic mail list including 
one or more entries that identify particular electronic 
mail messages; computer program code configured to 
select one of the entries of the electronic mail list being 
displayed on the display screen of the computing de- 
vice; computer program code configured to perform an 
operation on the electronic mail message associated 
with the selected entry without delay due to the unavail- 
ability of the wireless data network to the computing de- 
vice; and computer program code configured to asyn- 
chronously send a notification to the remote mail server 
based on the operation performed on the electronic mail 
message associated with the selected entry when the 
data network is available to the computing device. 
[0016] The advantages of the invention are numer- 
ous. Several advantages that embodiments of the in- 
vention may include are as follows. One advantage of 
the invention is that electronic mail services can be per- 
formed on electronic mail messages even when the net- 
work is unavailable. Clients, e.g., mobile devices, are 
able to perform electronic mail services regardless of 
network availability. As a result, clients experience bet- 
ter responsiveness and less waiting. Another advantage 
of the invention is that a mail server located on the net- 
work is able to be kept current by use of asynchronous 
messaging. Still another advantage of the invention is 
the intelligent management of the memory resources of 
the clients which are being consumed by the electronic 
mail services. , 

[0017] Other aspects and advantages of the invention 
will become apparent from the following detailed de- 
scription, taken in conjunction with the accompanying 
drawings which illustrate, by way of example, the prin- 
ciples of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention will be readily under- 
stood by the following detailed description in conjunction 
with the accompanying drawings, wherein like reference 5 
numerals designate like structural elements, and in 
which: 

FIG. 1 is a block diagram of a wireless data com- 
munications system according to an embodiment of w 
the invention; 

FIG. 2 is a block diagram of a mobile device accord- 
ing to an embodiment of the invention; 
FIG. 3 is a flow diagram of electronic mail channel 
processing; 1 $ 
FIG. 4 is a flow diagram of electronic mail push 
processing according to an embodiment of the in- 
vention; 

FIG. 5 is a flow diagram of electronic mail list display 
processing according to an embodiment of the in- 20 
vention; 

FIG. 6 is a flow diagram of electronic mail opera- 
tions processing according to an embodiment of the 
invention; 

FIG. 7A is a flow diagram of view processing ac- 25 
cording to an embodiment of the invention; 
FIG. 7B is a flow diagram of an optional enhance- 
ment to the view processing 700 according to an 
embodiment of the invention; 

FIG. 8 is a flow diagram of delete processing ac- 30 
cording to an embodiment of the invention; 
FIG. 9 is a flow diagram of fax processing according 
to an embodiment of the invention; 
FIG. 10 is a flow diagram of reply processing ac- 
cording to an embodiment of the invention; 35 
FIG. 1 1 is a flow diagram of new message process- 
ing according to an embodiment of the invention; 
FIG. 12 is a flow diagram of asynchronous request 
send processing according to an embodiment of the 
invention; 4( > 
FIG. 1 3 is a flow diagram of server push processing 
according to an embodiment of the invention; and 
FIG. 14 is a block diagram of a mobile device ac- 
cording to another embodiment of the invention. 

45 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] The invention relates to improved techniques 
for providing electronic mail services across a network. 
A mail server and its clients communicate through the so 
network. Although the mail server centrally manages the 
electronic mail services, clients are able to themselves 
locally perform certain electronic mail services when the 
network is unavailable. Accordingly, clients seeking to 
perform electronic mail services no longer endure sig- 55 
nificant delays when the network is unavailable. The 
network can be at least temporarily unavailable for a va- 
riety of reasons, including: congestion, out of range, net- 



6 

work failure, etc. The network can be wired or wireless. 
The invention is particularly well suited for networks hav- 
ing sporadic connectivity, high latencies or excessive 
traffic. 

[0020] While the invention is useful for both wired and 
wireless networks, the invention is described below with 
reference to a wireless communication system since 
wireless networks more often suffer network unavaila- 
bility. In a wireless communication system, a wireless 
network (wireless carrier network) generally supports 
connection of a plurality of mobile devices to a wired net- 
work. The mobile devices communicate with server ma- 
chines on the wired network to request and receive var- 
ious resources. The wired network can be of different 
types. One type of wired network is the Internet. The 
invention pertains to the facilitating of operation of mo- 
bile devices when the wireless or wired network is una- 
vailable such that the mobile devices are unable to com- 
municate with the server machines, such as a mail serv- 
er. 

[0021] Embodiments of the invention are discussed 
below with reference to FIGs. 1-14. However, those 
skilled in the art will readily appreciate that the detailed 
description given herein with respect to these figures is 
for explanatory purposes as the invention extends be- 
yond these limited embodiments. 
[0022] FIG. 1 is a block diagram of a wireless data 
communications system 100 according to an embodi- 
ment of the invention. The wireless data communication 
system 100 includes mobile devices 102 and 104. Nor- 
mally, the wireless data communication system 100 
supports a large number of mobile devices, and thus the 
mobile devices 1 02 and 1 04 are representative of the 
mobile devices used. These mobile devices 102 and 
104 can couple to a network gateway 106 through a 
wireless network 108. The network gateway 106 can al- 
so be referred to as a proxy server or wireless data serv- 
er. The network gateway 1 06 is able to exchange infor- 
mation with a mail server 110. The network gateway 106 
and the mail server 1 10 are interconnected through a 
network 112. The mail server 1 10 manages the storage 
and delivery of electronic mail messages to the appro- 
priate location (e.g., the mobile devices 102 and 104). 
Typically, the network 11 2 is a wired network. As an ex- 
ample, the network 112 can be a local area network 
(LAN), a wired area network (WAN), the Internet, or 
some combination thereof. In one embodiment, the net- 
work 112 is the Internet and the network gateway 106 
and the mail server 1 10 are HTTP servers. 
[0023] Conventionally, all the resources associated 
with the electronic mail service were stored only on the 
mail server. Hence, the mobile devices had to be in net- 
work communication with the mail server in order to per- 
form electronic mail operations, such as viewing, delet- 
ing or creating electronic mail messages. This is also 
true for wired communication systems where local com- 
puters are required to be in network communication with 
a mail server in order to perform electronic mail opera- 
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tions. When in network communication, the mobile de- 
vices (or local computers) would request a list of elec- 
tronic mail from the mail server through the network. 
Once the request list of electronic mail is received, the 
list would be displayed to a user. The user could then 5 
perform one of the electronic mail operations on one of 
the listed electronic mail messages. However, the elec- 
tronic mail operations were all performed by the mail 
server and thus network communication was required. 
For example, if a user requested to delete a certain mes- 
sage from the list of electronic mail, then the request 
would be sent to the mail server. If the network was un- 
available, the request would not be sent and thus the 
mobile device (or local computer) would wait for the net- 
work availability to return or eventually the mobile device 
(or local machine) would give up. Once received at the 
mail server, the mail server would process the delete 
request and then modify the list of electronic mail for the 
mobile device (or local machine). The modified list of 
electronic mail would then be sent to the mobile device 
(or local machine), again requiring network availability. 
[0024] Due to sporadic connectivity, high latencies, 
congestion, range limitations, obstructions, network fail- 
ures, etc., networks are occasionally unavailability (at 
least temporarily) to mobile devices (or local machines). 
During such network unavailability, conventional elec- 
tronic mail systems do not allow the mobile machines 
(local machines) to complete electronic mail operations. 
Often, this causes the mobile device (or local machine) 
to incur delays which are unsatisfactory to the users of 
the mobile devices (or local machines). Thus, the con- 
ventional approaches to providing electronic mail to lo- 
cal devices are unsatisfactory. Namely, when the wire- 
less network is not available to the mobile devices, the 
mobile devices are not able to perform any electronic 
mail functions. 

[0025] According to the invention, the mobile devices 
102 and 104 are able to perform many electronic mail 
functions even though the network is unavailable to the 
mobile devices. The mobile devices 102 and 104 are no 
longer dependent on the availability of network connec- 
tivity to the mail server 11 0 in order to provide electronic 
mail functions on the mobile devices 102 and 104. 
[0026] The mobile devices can take a variety of forms. 
Examples of mobile devices include mobile computing 
devices, cellular or mobile phones, portable computer 
devices, personal digital assistant (PDA) devices. 
[0027] FIG. 2 is a block diagram of a mobile device 
200 according to an embodiment of the invention. The 
mobile device 200 is, for example, suitable for use as 
the mobile device 1 02 or the mobile device 1 04 illustrat- 
ed in FIG. 1 . The mobile device 200 is particularly suited 
for wireless communications through a wireless network 
where connectivity is sporadic or high-latency condi- 
tions are present. 

[0028] The mobile device 200 includes an application 
program that operates on the mobile device 200. In one 
embodiment, the application program 202 is a network 



browser. In one embodiment, the network browser is a 
micro-browser. A micro-browser is a network browser 
designed for a small screen interface such as with hand- 
held mobile devices. As an example, a micro-browser 
is produced by Unwired Planet, Inc. located at 800 
Chesapeake Drive, Redwood City, CA 94063. The ap- 
plication program 202 interacts with a memory 204 that 
stores data for use by the application program 202. The 
memory 204 includes a persistent storage 206 and a 
cache storage 208. The persistent storage 206 is an ar- 
ea of the memory 204 that is protected from cache re- 
placement or clean-up processing. The cache storage 
208, on the other hand, is subject to cache replacement 
and cache-cleanup processing as is normal with cache 
type memory operations. A communication link 21 0 (or 
interface) connects with the memory 204 to the applica- 
tion program 202. The memory 204 is also often of a 
limited size due to limitations on size and power for mo- 
bile devices, particularly hand-held mobile devices. 
[0029] The mobile device 200 also includes a syn- 
chronous request manager 21 2 that couples to the com- 
munication link 210. The synchronous request manager 
212 manages synchronous requests for resources by 
the mobile device 200 to the mail server 110 (or other 
remote servers) via a communication link 214. In re- 
sponse to the synchronous requests, the synchronous 
request manager 212 also receives resources from the 
mail server 110 (or other remote servers) via the com- 
munication link 214. An asynchronous request manager 
216 is also coupled to the communication link 210. The 
asynchronous request manager 216 operates to man- 
age asynchronous requests for resources from the mo- 
bile device 200 to the mail server 110 (or other remote 
servers) via a communication link 218. The asynchro- 
nous request manager is connected to an asynchronous 
request queue 220 that is also connected to the com- 
munication link 210. The asynchronous request queue 
220 stores asynchronous requests that are to be trans- 
mitted by the asynchronous request manger 21 6 to the 
mail server 110 (or other remote servers) when the net- 
work is available to the mobile device 200. Also, when 
the network is available to the mobile device 200, a push 
manager 222 receives incoming resources over a com- 
munication link 224. The push manager 222 is coupled 
to the communication bus 210 and is thus able to store 
the incoming resources in the memory 204. 
[0030] The mobile device 200 also includes an elec- 
tronic mail client application 226. The electronic mail cli- 
ent application 226 is coupled with the application pro- 
gram 202 so that electronic mail functions (operations) 
can be performed on the mobile device 200. As is ex- 
plained in more detail below, the electronic mail client 
application 226 is able to operate properly even when 
the network is unavailable. The mobile device 200 also 
includes a display device (or screen) 228 that is coupled 
to the communication link 21 0. Among other things, the 
display device 228 operates to display electronic mail 
information for a user of the mobile device 200. 
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[0031] FIG. 3 is a flow diagram of electronic mail chan- 
nel processing 300. The electronic mail channel 
processing 300 is performed by a mobile device when 
operating to pre-load channel resources into a memory 
of the mobile device. As an example, the channel re- 
sources can be pre-loaded into the memory 204 (name- 
ly, the persistent storage 206) of the mobile device 200 
illustrated in FIG. 2. The advantage of the pre-loading 
is that the resources needed by the mobile device in in- 
teracting with the electronic mail are rapidly available 
regardless of network availability because the resourc- 
es are resident on the mobile device. 
[0032] The electronic mail channel processing 300 in- 
itially identifies 302 the resources of the electronic mail 
channel that is to be pre-loaded. Typically, various chan- 
nels are available to the mobile device. Hence, a user 
of the mobile device is able to select those channels they 
desire to have resident in the memory (namely, the per- 
sistent storage 206) of the mobile device 200. Here, it 
is assumed that the electronic mail channel is to be pre- 
loaded into the memory of the mobile device. The iden- 
tification of the resources of the electronic mail channel 
are those resources that would be needed by the mobile 
device when performing operations associated with the 
electronic mail on the mobile device. In one embodi- 
ment, the resources of the electronic mail channel in- 
clude: electronic mail message list; contents of the mes- 
sages; menu and data entry screens for electronic mail 
operations. 

[0033] Following block 302, a first resource of the 
electronic mail channel is selected 304. Then, a decision 
block 306 determines whether the selected resource is 
found within the memory. Here, the memory pertains to 
the memory 204 (namely, the persistent storage 206) 
illustrated in FIG. 2. When the decision block 306 deter- 
mines that the selected resource is not stored in the 
memory, then the resource is requested 308 from a re- 
mote server (e.g., the mail server 110) in an asynchro- 
nous manner. For example, with respect to FIG. 2, the 
resource being requested would be forwarded to the 
asynchronous request queue 220 and then eventually 
transmitted to the mail server 110 by the asynchronous 
request manager 216 when network availability permits. 
Because the request 308 for the resource is performed 
in an asynchronous manner, there is no need for the 
electronic mail channel processing 300 to await the ar- 
rival of the requested resource. Thus, the processing 
continues once the request for the resource is placed in 
the asynchronous request queue 220. The arrival of the 
previously requested resources are received in the 
background, for example, via the push manager 222. 
[0034] Following block 308, as well as following the 
decision block 306 when the selected resource is in the 
memory, a decision block 31 0 determines whether there 
are more resources of the electronic mail channel to be 
pre-loaded. When the decision block 310 determines 
that there are more resources to be processed, the elec- 
tronic mail channel processing 300 returns to repeat the 



block 304 and subsequent blocks. When repeating the 
block 304, the next resource of the electronic mail chan- 
nel is selected. Alternatively, when the decision block 
310 determines that there are no more resources to be 
5 processed, the electronic mail channel processing 300 
is complete and ends. 

[0035] FIG. 4 is a flow diagram of electronic mail push 
processing 400 according to an embodiment of the in- 
vention. The electronic mail push processing 400 is per- 

10 formed on a mobile device. The electronic mail push 
processing 400 is the basic operation of the mobile de- 
vice when receiving an incoming resource from the mail 
server over a push channel and arriving at the push 
manager 222 of the mobile device 200. 

15 [0036] The electronic push processing 400 begins a 
decision block 402. The decision block 402 determines 
whether an electronic mail resource has been received. 
Typically, the mobile device can receive a variety of dif- 
ferent types of resources over the push channel. In the 

20 case of the mobile device 200, the incoming resources 
to the mobile device 200 would be received by the push 
manager 222 and stored in the memory 204. In any 
event, the decision block 402 operates to invoke the 
electronic mail push processing 400 when an electronic 

25 mail resource has been received at the mobile device. 
When it is determined that an electronic mail resource 
has been received, the received electronic mail re- 
source is stored 404 in persistent storage within the mo- 
bile device. For example, with respect to FIG. 2, the re- 

30 ceived electronic mail resource can be stored in the per- 
sistent storage 206 of the memory 204. 
[0037] Following block 404, the electronic mail push 
processing 400 returns to the beginning of the electronic 
mail push processing 400 so as to process the next re- 

35 ceived electronic mail resource. 

[0038] FIG. 5 is a flow diagram of electronic mail list 
display processing 500 according to an embodiment of 
the invention. The electronic mail list display processing 
500 is, for example, performed by the mobile device 200 

40 under the control of the electronic mail client application 
226 and the application program 202. 
[0039] The electronic mail list display processing 500 
begins with a decision block 502 that determines wheth- 
er a user has requested an electronic mail list. When a 

45 user has not requested the electronic mail list, the deci- 
sion block 502 causes the electronic mail list display 
processing 500 to be inactive. Once a user has request- 
ed the electronic mail list, then the electronic mail list 
display processing 500 is invoked. 

so [0040] Once evoked, a decision block 504 determines 
whether the electronic mail list is available from the per- 
sistent storage in the mobile device. For example, the 
electronic mail list will normally be stored in the persist- 
ent storage 206 of the memory 204. While it is anticipat- 

55 ed that in many cases the electronic mail list will be avail- 
able from the persistent storage due to the pre-loading 
(see FIG. 3), there are times in which the electronic mail 
list may not be available from the persistent storage. 
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Hence, when the decision block 504 determines that the 
electronic mail list is not available from the persistent 
storage, an electronic mail list request is sent 506 to the 
mail server. Then, a decision block 508 determines 
whether a response to the electronic mail list request 5 
has been received. The response to the electronic mail 
list request would include the electronic mail list from the 
mail server. When the decision block 508 determines 
that the response has not yet been received, the elec- 
tronic mail list display processing 500 awaits the recep- 
tion of the response. In one embodiment, the electronic 
mail list request is a synchronous request that causes 
the mobile device to await the reception of the requested 
resource before processing continues. Such synchro- 
nous requests are, for example, handled by the synchro- 
nous request manager 212 illustrated in FIG. 2. Once 
the decision block 508 determines that the response has 
been received, the received electronic mail list is stored 
510 in the persistent storage of the mobile device. Al- 
ternatively, when the decision block 504 determines that 
the electronic mail list is available from the persistent 
storage (due to pre-loading), then blocks 506-510 are 
bypassed. 

[0041] Following block 510, as well as directly follow- 
ing the decision block 504 when the electronic mail list 
is available from the persistent storage, the electronic 
mail list is retrieved 512 from the persistent storage. 
Next, the electronic mail list is displayed 514 to the user. 
At this point, the electronic mail list has been displayed 
to the user and the system thereafter waits for additional 
operations to be requested by the user. Following block 
514, the electronic mail list display processing 500 is 
complete and ends. 

[0042] FIG. 6 is a flow diagram of electronic mail op- 
erations processing 600 according to an embodiment of 
the invention. The electronic mail operations processing 
600 assumes that the electronic mail list is presently dis- 
played to the user of the mobile device (see FIG. 5). 
When the electronic mail operations processing 600 be- 
gins, an electronic mail options menu is displayed 602 
on the mobile device. The electronic mail options menu 
can be displayed concurrently or separately with the 
electronic mail list. Next, the electronic mail operations 
processing 600 effectively waits for a user input that se- 
lects a particular electronic mail operation (function) to 
be performed with respect to the electronic mail list. 
These electronic mail operations include viewing, delet- 
ing, faxing, replying and creating electronic mail mes- 
sages. 

[0043] Once a user input has been entered, the elec- 
tronic mail operations processing 600 determines the 
particular electronic mail operation to be performed with 
respect to the electronic mail list. A decision block 604 
determines whether a view option has been selected. 
When the decision block 604 determines that the view 
option has been selected, view processing is performed 
606. On the other hand, when the decision block 604 
determines that the view option has not been selected, 



a decision block 608 determines whether a delete option 
has been selected. When the decision block 608 deter- 
mines that the delete option has been selected, delete 
processing is performed 610. When the decision block 
determines that the delete option has not been selected, 
then a decision block 612 whether a fax (facsimile) op- 
tion has been selected. When the decision block 612 
determines that the fax option has been selected, then 
fax processing is performed 614. When the decision 
block 612 determines that the fax option has not been 
selected, then a decision block 616 determines whether 
a reply option has been selected. When the decision 
block 616 determines that a reply option has been se- 
lected, then reply processing is performed 618. When 
the decision block 616 determines that the reply option 
has not been selected, a decision block 620 determines 
whether a new message option has been selected. 
When a decision block 620 determines that the new 
message option has been selected, new message 
processing is performed 622. When the decision block 
620 determines that the new message option has not 
been selected, a decision block 624 determines whether 
the user desires to exit the electronic mail operations 
processing 600. When the decision block 624 deter- 
mines that the user desires to exit the electronic mail 
operations processing 600, then the electronic mail op- 
erations processing 600 is complete and ends. On the 
other hand, when the decision block 624 determines 
that the user does not desire to exit the electronic mail 
operations processing 600, then the electronic mail op- 
erations processing 600 returns to repeat the decision 
block 604 and subsequent blocks so that user inputs 
with respect to electronic mail operations can be proc- 
essed. 

[0044] FIG. 7A is a flow diagram of view processing 
700 according to an embodiment of the invention. The 
view processing 700 is, for example, performed by the 
block 606 illustrated in FIG. 6. 
[0045] The view processing 700 initially identifies 702 
the selected message that is to be viewed. Typically, the 
user has acted to select one of the electronic mail mes- 
sages in the electronic mail list being displayed (see 
FIG. 5), and then to request to view the selected mes- 
sage. In one embodiment, the selected message is 
identified by a message identifier. Next, a decision block 
704 determines whether the message body associated 
with the selected message is stored in the persistent 
storage of the mobile device. When the message body 
is not stored in the persistent storage, a request for the 
message body is sent 706 to the mail server. This re- 
quest for the message body is thus sent over the wire- 
less data network to the mail server. Hence, when the 
network is unavailable to the mobile device, the request 
cannot be successfully transmitted and delays can oc- 
cur. Following block 706, a decision block 708 deter- 
mines whether a reply to the request for the message 
body has been received from the mail server. When the 
decision block 708 determines that the reply (the mes- 
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sage body) has not yet been received from the mail serv- 
er, the view processing 700 awaits the arrival of the re- 
ply. Once the decision blocks 708 determines that the 
reply (including the message body) has been received, 
the reply is stored 710 in the persistent storage of the 
mobile device. In one embodiment, the synchronous re- 
quest manager 212 illustrated in FIG. 2 transmits the 
request and receives the reply from the mail server. 
[0046] Alternatively, the blocks 706 through 710of the 
view processing 700 are able to be bypassed when the 
decision block 704 determines that the message body 
already resides in the persistent storage of the mobile 
device. Thus, when the persistent storage has been pre- 
loaded to include the message body (i.e.; a resource of 
the electronic mail channel) that is desired, the view 
processing 700 can operate without regard to network 
availability, and thus without network delays. 
[0047] Following block 71 0, as well as directly follow- 
ing the decision block 704 when the message body is 
found within the persistent storage, the message body 
for the selected message is retrieved 712 from the per- 
sistent storage. The retrieved message body is then dis- 
played 714 on the display device of the mobile device. 
Following block 714, the view processing 700 is com- 
plete and ends. 

[0048] FIG. 7B is a flow diagram of an optional en- 
hancement to the view processing 700 according to an 
embodiment of the invention. The enhancement per- 
tains to message marking processing 750 that can be 
performed between the block 712 and 714 of the view 
processing 700 illustrated in FIG. 7A. The message 
marking processing 750 allows the mobile device to 
asynchronously (i.e., background process) inform the 
mail server of those messages that have been read. The 
message marking processing 750 initially determines at 
decision block 752 whether the selected message has 
already been read. If the selected message has not al- 
ready been read, then the message is marked as having 
been read because the message is displayed in block 
712 for the user to read the message. After marking the 
message (i.e., the local copy) as being read, a message 
read request is placed 756 in the asynchronous mes- 
sage queue. The message read request will serve to in- 
form the mail server that a particular message has been 
read, and thus allow the mail server to keep track of 
those message the user has read. 
[0049] FIG. 8 is a flow diagram of the delete process- 
ing 800 according to an embodiment of the invention. 
The delete processing 800 is, for example, performed 
by block 610 illustrated in FIG. 6. 
[0050] The delete processing 800 initially identifies 
802 a selected message to be deleted. Typically, the us- 
er has acted to select one of the electronic mail mes- 
sages in the electronic mail list being displayed (see 
FIG. 5), and then to request to delete the selected mes- 
sage. Next, a decision block 804 determines whether 
the user has confirmed the deletion of the selected mes- 
sage. When the user does not confirm the deletion of 



the selected message, the delete processing 800 is 
complete and ends because the user has not confirmed 
its deletion. On the other hand, when the decision block 
804 determines that the user has confirmed the deletion 

5 of the selected message, then the selected message is 
deleted 806 from the persistent storage. The electronic 
mail list is then retrieved 808 from the persistent storage. 
The electronic mail list is retrieved 808 from the persist- 
ent storage so that an updated electronic mail list is pro- 

10 vided. The retrieved electronic mail list is then displayed 
810 to the user. As an example, with respect to the mo- 
bile device 200 illustrated in FIG. 2, the electronic mail 
list can be displayed on the display device 228. Addi- 
tionally, a delete message request is placed 812 in an 

15 asynchronous request queue. For example, with re- 
spect to FIG. 2, the delete message request can be cre- 
ated by the electronic mail client application 226 and for- 
warded by the application program 202 to the asynchro- 
nous request queue 220. Thereafter, the asynchronous 

20 request manager 21 6 can process the delete message 
request by sending it to the mail server when the net- 
work is available so that the mail server can update its 
database of messages. Following block 812, the delete 
processing 800 is complete and ends. 

25 [0051] FIG. 9 is a flow diagram of fax processing 900 
according to an embodiment of the invention. The fax 
processing 900 is, for example, performed by the block 
614 illustrated in FIG. 6. 

[0052] The fax processing 900 initially identifies 902 

30 a selected message to be sent by facsimile. Typically, 
the user has acted to select one of the electronic mail 
messages in the electronic mail list being displayed (see 
FIG. 5), and then to request to transmit the selected 
message to a facsimile machine. A facsimile option 

35 screen is then displayed 904. The facsimile option 
screen allows a user to enter a destination information 
for a facsimile to be sent. The facsimile to be sent in- 
cludes the contents of the selected message. Next, a 
user enters 906 the destination information which, for 

40 example, would include a facsimile telephone number 
and any suitable cover letter. A decision block 908 then 
determines whether the user has confirmed and re- 
quested to send the facsimile. When a decision block 
908 determines that the user has not confirmed and re- 

45 quested to send the facsimile, the fax processing 900 
awaits the user's confirmation and permits the user to 
alter the destination information. On the other hand, 
when the decision block 908 determines that the user 
has confirmed and requested to send the facsimile, a 

so confirmation that the facsimile was sent is displayed 
910. Additionally, a facsimile request is placed 912 in an 
asynchronous request queue. For example, with re- 
spect to FIG. 2, the facsimile request can be generated 
by the electronic mail client application 226 and forward- 

55 ed by the application program 202 to the asynchronous 
request queue 220. Thereafter, the asynchronous re- 
quest manager 216 can send the facsimile request to 
the mail server when network availability permits. Fol- 



8 



15 



EP 0 994 608 A2 



16 



lowing block 912, the facsimile processing 900 is com- 
plete and ends. 

[0053] FIG. 10 is a flow diagram of reply processing 
1000 according to an embodiment of the invention. The 
reply processing 1000 is, for example, performed by 5 
block 618 illustrated in FIG. 6. 
[0054] The reply processing 1000 initially identifies 
1002 a selected message that is to be replied to. Typi- 
cally, the user has acted to select one of the electronic 
mail messages in the electronic mail list being displayed 10 
(see FIG. 5), and then to request to reply to the selected 
message. A reply screen is then displayed 1004. Next, 
the user then enters 1006 a reply message using the 
reply screen. Then, a decision block 1008 determines 
whether the user has requested to send the reply mes- is 
sage. When the decision block 1 008 determines that the 
user has not yet requested to send the reply message, 
the reply processing 1000 awaits the users request to 
send the reply message and permits the user to alter 
the reply message. Once the user has requested to 20 
send the reply message, a confirmation that the mes- 
sage was sent is displayed 1010. Additionally, a reply 
message request is placed 1012 in an asynchronous re- 
quest queue. For example, with respect to FIG. 2, the 
reply message request can be generated by the elec- 25 
tronic mail client application 226 and forwarded by the 
application program 202 to the asynchronous request 
queue 220. Thereafter, the asynchronous request man- 
ager 2 1 6 can send the reply message request to the mail 
server when network availability permits. Following 30 
block 1012, the reply processing 1000 is complete and 
ends. 

[0055] FIG. 11 is a flow diagram of new message 
processing 1100 according to an embodiment of the in- 
vention. The new message processing 1100 is, for ex- 35 
ample, performed by block 622 illustrated in FIG. 6. 
[0056] The new message processing 1100 initially 
displays 1102 a message recipient screen. A user then 
enters 1104 a recipient into the message recipient 
screen. Next, a message subject screen is displayed *o 
1106. A user then enters 1108 a message subject into 
the message subject screen. Next, a message body 
screen is displayed 1110. A user then enters 1112 a 
message body into the message body screen. Following 
block 1 1 1 2, a decision block determines whether the us- 45 
er has requested to send the new message. When the 
user has not yet requested to send the message, the 
new message processing 1100 can return to repeat any 
of the prior blocks 1102-1112 so as to alter any previ- 
ously entered information concerning the new message, so 
On the other hand, once the decision block 1114 deter- 
mines that the user has requested to send the message, 
then a confirmation that the new message was sent is 
displayed 1116. Additionally, a new message request is 
placed 1 1 1 8 in an asynchronous request queue. For ex- 55 
ample, with respect to FIG. 2, the new message request 
can be generated by the electronic mail client applica- 
tion 226 and forwarded by the application program 202 



to the asynchronous request queue 220. Thereafter, the 
asynchronous request manager 216 can send the new 
message request to the mail server when network avail- 
ability permits. Following block 1118, the new message 
processing 1100 is complete and ends. 
[0057] The asynchronous transmissions from the mo- 
bile device to the remote server (e.g., mail server) ena- 
ble the mobile device to continue processing while these 
asynchronous transmissions occur in the background. 
Additionally, asynchronous reception (referred to as 
"push") can also occur in the background. Asynchro- 
nous transmissions are described further below with re- 
spect to FIG. 12, and asynchronous receptions are de- 
scribed further below with respect to FIG. 13. 
[0058] Although not shown in FIG. 6, the electronic 
mail operations processing 600 can also include locking 
and unlocking electronic mail messages as another 
electronic mail operation. When a user interacts with the 
mobile device to "lock" a particular electronic mail mes- 
sage in an electronic mail list, the particular electronic 
mail message will remain locally stored and available in 
the persistent storage. In contrast, when an electronic 
mail message is not locked, it can be bumped out of the 
persistent storage to make room for a newer electronic 
mail message. A locked electronic mail message will re- 
main in the persistent storage until deleted. Typically, 
the particular electronic mail message is locked by a us- 
er selecting a "lock" menu option when the electronic 
mail list is displayed on the display device. For visual 
feedback and notification, once a electronic mail mes- 
sage is locked, a distinctive icon can be displayed next 
to the electronic mail message in the electronic mail list. 
[0059] Additionally, to facilitate easy entry of informa- 
tion into the various data entry screens for reply mes- 
sages, fax destination information or new message in- 
formation, one or more lists of most recently used data 
can be maintained (e.g., on the mobile device). A user 
is then able to enter the data for data input screen by 
selecting an entry in the appropriate list of most recently 
used data. For example, in FIG. 1 1 , with respect to block 
1 1 04, a recent recipient list could be available to the user 
so that the user merely selects an entry in the recent 
recipient list without having to identify the recipient and 
their electronic mail address. Similarly, in FIG. 9, with 
respect to block 906, a recent facsimile numbers list 
and/or a recent recipient list could be available to the 
user for easy entry of data. In one embodiment, the 
number of entries stored in the list is small (e.g., 5-10) 
because of memory consumption and screen sizes with 
mobile devices. In any case, the entries in the various 
most recently used lists can be locked so that they are 
not removed from the lists. 

[0060] FIG. 1 2 is a flow diagram of asynchronous re- 
quest send processing 1200 according to an embodi- 
ment of the invention. The asynchronous request send 
processing 1200 is, for example, performed by the asyn- 
chronous request manager 216 illustrated in FIG. 2. 
[0061] The asynchronous request send processing 
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1200 begins with a decision block 1 202 that determines 
whether a wireless network is available to the mobile 
device. Wireless networks often have sporadic connec- 
tivity or high latency due to out-of-range, congestion, 
etc. and thus are temporarily unavailable to mobile de- 5 
vices. When the decision block 1 202 determines that the 
wireless network is not available, then the asynchro- 
nous request send processing 1200 simply awaits the 
availability of the wireless network. Once the wireless 
network becomes available, then a decision block 1 204 10 
determines whether an asynchronous request queue is 
empty. The asynchronous request queue is within the 
mobile device and is, for example, the asynchronous re- 
quest queue 220 illustrated in FIG. 2. 
[0062] When the decision block 1 204 determines that 1 5 
the asynchronous request queue is empty, then the 
asynchronous request send processing 1 200 returns to 
repeat the decision block 1202 and subsequent blocks 
because there is presently no requests waiting to be 
processed in the asynchronous request queue. On the 20 
other hand, when the asynchronous request queue is 
not empty, then an entry in the asynchronous request 
queue that is to be sent is selected 1206. The selected 
entry in the asynchronous request queue is then sent 
1208 to a server via the wireless network. The server 25 
can be a proxy server or a remote server (e.g., mail serv- 
er) on a remote network. Typically, according to the in- 
vention, the selected entry is a request for a electronic 
mail resource located at a mail server on the remote net- 
work. 30 
[0063] After sending the selected entry to the server, 
a decision block 1210 determines whether a send error 
has occurred. In other words, the decision block 1210 
waits for an acknowledgment that the server has re- 
ceived the selected entry that has been sent. When the 35 
decision block 1210 determines that no send error oc- 
curred during the sending of the selected entry to server, 
then the selected entry is removed 1212 from the asyn- 
chronous request queue. On the other hand, when the 
decision block 1210 determines that a send error has *o 
occurred, a decision block 1214 determines whether a 
retry is desired to resend the selected entry to the server. 
When the decision block 1214 determines that a retry is 
desired, then processing returns to repeat the block 
1208 and subsequent blocks. Alternatively, when the 45 
decision block 1214 determines that a retry is not de- 
sired, then processing proceeds to the block 1212 
where the selected entry is removed 1212 from the 
asynchronous request queue. Following block 1 21 2, the 
asynchronous request send processing 1 200 returns to so 
repeat the decision block 1202 and subsequent blocks 
so that additional entries in the queue can be processed. 
[0064] FIG. 13 is a flow diagram of server push 
processing 1300 according to an embodiment of the in- 
vention. The server push processing 1300 is, for exam- 55 
pie, performed by a network gateway (or proxy server) 
such as the network gateway 106 illustrated in FIG. 1. 
[0065] The server push processing 1 300 begins with 
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a decision block 1302. The decision block 1302 deter- 
mines whether the network is available. Here, the deci- 
sion block 1302 is determining whether a wireless con- 
nection from the network gateway through the wireless 
network to the appropriate mobile device is available. 
When such network is not available, the server push 
processing 1300 is not evoked and merely awaits the 
availability of the network. When the network is availa- 
ble, a decision block 1304 determines whether a push 
queue is empty. The push queue contains resources (or 
replies to requests) that had been previously issued by 
the mobile device. In the case of electronic mail, the re- 
sources or replies to requests temporarily stored in the 
push queue are electronic mail resources. When the de- 
cision block 1304 determines that the push queue is 
empty, then there are no resources to be transmitted 
from the network gateway to the mobile device and thus 
the server push processing 1300 returns to repeat the 
decision block 1302 and subsequent blocks. 
[0066] On the other hand, when the decision block 
1304 determines that the push queue is not empty, then 
a resource in the push queue is selected 1 306 to be sent 
to the mobile device. Then, the selected resource is sent 
1308 to the mobile device. Following block 1308, the 
server push processing 1300 returns to repeat the de- 
cision block 1302 so that additional push requests can 
be forwarded to the mobile device. At the mobile device, 
the resources pushed are received and managed by a 
push manager, such as the push manager 222 illustrat- 
ed in FIG. 2. 

[0067] In one embodiment, the resources (e.g., elec- 
tronic mail resources) stored in the push queue are lim- 
ited in size. The resources can be limited in size anytime 
prior to being sent 1 308 to the mobile device. For exam- 
ple, the mail server or the network gateway can operate 
to limit the size of the electronic mail resources. As an 
example, the size of the electronic mail resources can 
be limited to a predetermined maximum size. The max- 
imum size can be set by the network gateway, the mail 
server, or the mobile device. While normally fixed, the 
maximum size could also be dynamically changed. In 
one exemplary embodiment, 400 bytes has been used 
as a maximum size. Then, once the electronic mail re- 
sources are sent 1308 to the mobile device they do not 
consume a large portion of the memory (namely, per- 
sistent storage) because they are of limited size. By lim- 
iting the electronic mail resources, the memory of the 
mobile device is able to store more electronic mail mes- 
sages (which are of the limited size). Hence, the mem- 
ory of the mobile device (which itself is of limited capac- 
ity) is intelligently used. 

[0068] Typically, the limiting operates to limit the size 
of the message bodies. Thus, when a user views a mes- 
sage body only the first portion of the message body is 
initially displayable to the user. When there is additional 
portions of the message body, the user can be informed 
via the display screen that additional portions can be re- 
quested. If the user requests a next portion, then a syn- 
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chronous request for the next portion is sent to the mail 
server and the next portion of the message body is 
thereafter received and displayed. Again, the next por- 
tion can also be of limited size. Additionally, a percent- 
age of the portion of the total message that has been s 
read can be displayed on the display screen for the user. 
The percentage would increase with each next portion 
read until all (100%) of the message is read. 
[0069] FIG. 14 is a block diagram of a mobile device 
1 400 according to another embodiment of the invention. 
Like the mobile device 200 illustrated in FIG. 2, the mo- 
bile device 1400 is particularly suited for wireless com- 
munications through a wireless network where connec- 
tivity is sporadic or high-latency conditions are present. 
[0070] The mobile device 1400 includes an applica- 
tion 1402 that couples to a cache memory 1404 through 
an interface 1406. The application 1402 is, for example, 
a network browser application that allows a user of the 
mobile device 1400 to request and receive resources 
provided on a remote network (e.g., internet) that the 
mobile device 1400 is able to communicate with. The 
cache memory 1404 stores resources that have been 
previously requested and received by the mobile device 
1400. Additionally, the cache memory 1404 can be used 
to store various channels and lists that are used to im- 
prove performance of the mobile device 1400. 
[0071] The mobile device 1400 also includes a syn- 
chronous request manager 1408 and an asynchronous 
message manager 1410. The synchronous request 
manager 1408 manages the synchronous sending and 
receiving of messages with respect to the remote net- 
work a wireless communication link 1409. The asyn- 
chronous message manager 1410 manages the asyn- 
chronous sending of messages with respect to the net- 
work via a wireless communication link 1411 . The asyn- 
chronous message manager 1410 is provided so that 
the mobile device 1400 can communicate with the re- 
mote network in an asynchronous manner. The ability 
of the mobile device 1400 to communicate in an asyn- 
chronous manner is particularly useful in cases where 
the wireless network has high-latency conditions or suf- 
fers from sporadic connectivity. 
[0072] The asynchronous message manager 1410 
connects to an asynchronous message queue 1412 that 
stores messages that are to be sent to the remote net- 
work via the asynchronous message manager 1410 and 
the wireless communication link 1411. In general, the 
messages awaiting transmission to the remote network 
remain in the asynchronous message queue 1412 until 
the asynchronous message manager 1410 determines 
that the wireless network is available, and then pro- 
ceeds to service the particular messages stored in the 
asynchronous message queue 1412 such that they are 
sent to the remote network through the wireless com- 
munication link 1411 of the wireless network when the 
wireless network is available. 

[0073] The push manager 1414 receives pushed 
messages (e.g., resources) from the remote network 



over a wireless communication link 1415. These pushed 
messages that are received by the push manager 1414 
over the wireless communication link 141 5 are either in 
response to requests that have been asynchronously 
sent by the mobile device 1400 or provided ("pushed") 
by a remote server to the mobile device 1400 connects 
via the wireless network. 

[0074] The mobile device 1400 also includes a chan- 
nel manager 1 4 1 6 and a I ist manager 1418. The channel 
manager 1416 operates to load certain content chan- 
nels into the cache memory 1404 of the mobile device 
1400. According to the invention, one pertinent content 
channel is an electronic mail channel, which includes 
electronic mail resources associated with providing 
electronic mail services the mobile device 1400. The 
content channels are loaded into the cache memory 
1404 by the channel manager 1416 so that the perform- 
ance of the mobile device 1400 is improved with respect 
to the particular content associated with the content 
channels loaded in the cache memory 1404. In particu- 
lar, should a user of the mobile device 1400 request (via 
the application 1402) a resource associated with a con- 
tent channel stored in the cache memory 1404, then the 
requested resource can be rapidly supplied to applica- 
tion 1402 via the cache memory 1404. Otherwise, when 
a requested resource is not found in the cache memory 
1404, the availability of the requested resource at the 
mobile device is relatively slow because the request 
must be sent to either the synchronous request manag- 
er 1408 or the asynchronous message manager 1410 
to obtain the resource from a remote server located on 
the remote network. 

[0075] The list manager 1418 operates to store one 
or more lists in a memory 1420 (e.g., random-access 
memory). The lists that are stored in the memory 1420 
are used to enable the list manager 1418 to manipulate 
various lists that are used by user interfaces associated 
with the application 1402. The user interfaces operate 
to display the various lists on a display 1422. Such lists 
are thus able to be modified locally within the mobile de- 
vice 1 400 without the need for availability of the wireless 
network. According to the invention, one pertinent list 
that is managed by the list manager 141 8 is an electron- 
ic mail list that is displayed in the display 1422 and able 
to be locally modified without regard to network availa- 
bility. The memory 1420 can also store resources from 
the remote network that are used to configure or operate 
the mobile device 1400. 

[0076] The advantages of the invention are numer- 
ous. Several advantages that embodiments of the in- 
vention may include are as follows. One advantage of 
the invention is that electronic mail services can be per- 
formed on electronic mail messages even when the net- 
work is unavailable. Clients, e.g., mobile devices, are 
able to perform electronic mail services regardless of 
network availability. As a result, clients experience bet- 
ter responsiveness and less waiting. Another advantage 
of the invention is that a mail server located on the net- 
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work is able to be kept current by use of asynchronous 
messaging. 

[0077] The many features and advantages of the 
present invention are apparent from the written descrip- 
tion, and thus, it is intended by the appended claims to 
coverall such features and advantages of the invention. 
Further, since numerous modifications and changes will 
readily occur to those skilled in the art, it is not desired 
to limit the invention to the exact construction and oper- 
ation as illustrated and described. Hence, all suitable 
modifications and equivalents may be resorted to as fall- 
ing within the scope of the invention. 



Claims 

1. A mobile device for use with a wireless data com- 
munication network, said mobile device compris- 
ing:- 

a memory storage device that stores electronic 
mail resources; 

an electronic mail processor that performs an 
electronic mail operation with respect to the 
electronic mail resources stored in said memo- 
ry storage device, and wherein the electronic 
mail operation can be carried out at said mobile 
device even when the wireless data communi- 
cation network is not available to said mobile 
device; and 

a display device that displays at least a part of 
one or more of the electronic mail resources. 

2. A mobile device as recited in claim 1 wherein the 
storage of the electronic mail resources in said 
memory storage device is persistent and thus not 
subjected to cache removal processing. 

3. A mobile device as recited in claim 1 or 2 wherein 
in performing the electronic mail operation, said 
electronic mail processor modifies the electronic 
mail resources stored in said memory storage de- 
vice in accordance with the electronic mail opera- 
tion being performed. 

4. A mobile device as recited in claim 3 wherein said 
mobile device further comprises:- 

an asynchronous message queue and an 
asynchronous message manager operatively con- 
nected thereto, wherein said asynchronous request 
queue stores outgoing asynchronous messages to 
be sent from said mobile device to a mail server 
coupled to said wireless communication network. 

5. A method for interacting with electronic mail mes- 
sages on a mobile device, the mobile device being 
able to communicate with a mail server at least in 
part through a wireless data network, said method 



comprising:- 

pre-loading electronic mail message resources 
into a storage device of the mobile device; 
5 receiving a request to view an electronic mail 

list; 

determining whether the electronic mail list is 
available from the storage device of the mobile 
device; 

10 receiving the electronic mail list from the stor- 

age device when the electronic mail list is de- 
termined to be available from the storage de- 
vice of the mobile device; 
requesting and subsequently receiving the 

15 electronic mail list from the mail server when 

the electronic mail list is determined not to be 
available from the storage device of the mobile 
device; and 

displaying the received electronic mail list. 

20 

6. A method as recited in claim 5 wherein the availa- 
bility of the wireless data network to the mobile de- 
vice is sporadic, and 

wherein when the electronic mail list is avail- 
25 able from the storage device, the received electron- 
ic mail list can be displayed regardless of the avail- 
ability of the wireless data network to the mobile de- 
vice. 

30 7. A method for interacting with electronic mail mes- 
sages on a mobile device, the mobile device being 
able to connect to a remote mail server through a 
wireless data network, said method being per- 
formed by said mobile device and comprising:- 

35 

displaying an electronic mail list on a display 
screen of the mobile device, the electronic mail 
list including one or more entries that identify 
particular electronic mail messages; 
40 selecting one of the entries of the electronic 

mail list being displayed on the display screen 
of the mobile device; 

performing an operation on the electronic mail 
message associated with the selected entry 

45 without delay due to the unavailability of the 

wireless data network to the mobile device; and 
asynchronously sending a notification to the re- 
mote mail server based on the operation per- 
formed on the electronic mail message associ- 

50 ated with the selected entry when the wireless 

data network is available to the mobile device. 

8. A method as recited in claim 7 wherein when the 
operation performed on the electronic mail mes- 
55 sage requires the electronic mail list to be updated, 
the electronic mail list is re-displayed in its modified 
form without regard to whether the wireless data 
network is available to the mobile device. 
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9. A computer readable medium including computer 
program code for interacting with electronic mail 
messages on a computing device, the computing 
device being able to communicate with a mail serv- 
er at least in part through a data network, said com- 5 
puter readable medium comprising:- 

computer program code configured to pre-load 
electronic mail message resources into a stor- 
. age device of the computing device; 10 
computer program code configured to receive 
a request to view an electronic mail list; 
computer program code configured to deter- 
mine whether the electronic mail list is available 
from the storage device of the computing de- *s 
vice; 

computer program code configured to receive 
the electronic mail list from the storage device 
when the electronic mail list is determined to be 
available from the storage device of the com- 20 
puting device; 

computer program code configured to request 
and subsequently receive the electronic mail 
list from the mail server when the electronic 
mail list is determined not to be available from 25 
the storage device of the computing device; 
and 

computer program code configured to display 
the received electronic mail list. 

30 

10. A computer readable medium for interacting with 
electronic mail messages on a computing device, 
the computing device being able to connect to a re- 
mote mail server through a data network, said com- 
puter readable medium comprising:- 35 

computer program code configured to display 
an electronic mail list on a display screen of the 
computing device, the electronic mail list in- 
cluding one or more entries that identify partic- *o 
ular electronic mail messages; 
computer program code configured to select 
one of the entries of the electronic mail list be- 
ing displayed on the display screen of the com- 
puting device; 45 
computer program code configured to perform 
an operation on the electronic mail message 
associated with the selected entry without de- 
lay due to the unavailability of the wireless data 
network to the computing device; and so 
computer program code configured to asyn- 
chronously send a notification to the remote 
mail server based on the operation performed 
on the electronic mail message associated with 
the selected entry when the data network is 55 
available to the computing device. 
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